Apathetic hyperthyroidism, as its name implies, presents itself in an insidious manner so that the diagnosis may be oliscure until a near-terminal situation. Such was the situation in two elderly women manifesting lethargy, muscular weakness, and anasarca associated with severe Mcnspid regurgitation. Both had been unresponsive to the usual medical regimen consisting of digitalis and diuretics for congestive failure until they were discovered to be thyrotoxic. A p propriate treatment and a return to a enthyroid state resulted in remarkable sobjective improvement as well as disappearance of signs of congestive failure and tricuspid regurgitation. The possible mechanisms whereby thyrotoxicosis could lead to predominantly right-sided failure are discussed.
he diagnosis of apathetic hyperthyroidism is Tfrequently made fortuitously in patients being evaluated for symptoms apparently unrelated to the endocrine system. Gastrointestinal or cardiovascular manifestations, for instance, may dominate the picture.' Typically patients with apathetic hyperthyroidism present as listless individuals who have suffered significant weight loss, often in associqtion with congestive heart failure or atrial fibrillation or both. Preoccupation with the patient's lethargy, weight loss, and cardiac symptoms often contributes to delay in making the diagnosis. This report concerns two patients in whom anorexia and weight loss were conspicuous features but whose predominant cardiovascular manifestation was unusual and consisted of severe tricuspid regurgitation.
CASE REPORTS CASE 1
A 62-year-old woman was admitted on November 25, 1970 for evaluation of weakness. She had been well until one year before admission when she developed progressive dyspnea and orthopnea. Her physician found that her heart and liver were enlarged. Despite maximal therapy with digitalis and diuretics her symptoms progressed, and one month prior to admission her legs and abdomen began to swell. She also suffered a weight loss of 40 pounds over this period, as well as increasing symptoms of proximal muscle weakness.
She had a long history of hypertension for which she had been treated with various medication, but no history of rheumatic fever or murmurs.
On physical examination, she was a cachectic, lethargic elderly woman with anasarca and mild orthopnea. Vital signs: weight, 109 Ibs; blood pressure, 130/60; apical pulse, 64 and irregular; temperature, 98.2O (oral ) ; respiratory rate, 20. The sclerae were iaundiced. The thvroid nland was not -enlarged, but there was a venous hum over the right jugular vein. The neck veins were distended to the angle of the jaw, at 90' elevation, with prominent systolic waves, which could also be seen in the temporal veins (Fig 1 ) . Examination of the lungs disclosed dullness and decreased breath sounds at the right base. The precordium was diffusely hyperactive. A right ventricular heave was present. The rhythm was irregular because of atrial fibrillation. There was a grade II/VI systolic nlumlur at the left sternal border. The second heart sound was normal and no gallop sounds were heard. Abdominal examination demonstrated tense ascites as well as edema of the abdominal wall. The liver measured 13 centimeters in breadth and had prominent systolic pulsations. There was 4+ sacral and leg edema. Neurologic examination disclosed that she was oriented although lethargic and showed proximal muscle wasting and weakness. See Table 1 larged thyroid, her thyroid function was studied, and the diagnosis of hyperthyroidism made. During her second week of hospitalization she was started on Lugol's solution (5 drops daily for 14 days) and methimazole 10 mg every 4 hours. She was also started on folic acid because of folate deficiency anemia. She was discharged after four weeks of hospitalization, had lost 22 pounds of edema fluid, and her strength and sense of well being much improved. Over the next several months, she continued to improve. Chest x-ray films showed decrease in heart size and resolution of the pulmonary vascular congestion. She received 8.0 mc of 1311 orally on July 29, 1971. Methimazole was discontinued on September 2, 1971. By September 1971 her hematocrit had increased to 35. In November, 1971, she was completely asymptomatic after having been off all medications for two months. Her blood pressure was 160/110. Pulse was 78 and she was now in normal sinus rhythm. There was a prominent "a" wave in the jugular venous pulse but her venous pressure was normal (Fig 2 ) . Her lungs were clear. Cardiac examination showed the point of maximal impulse to be located in the sixth left intercostal space in the anterior axillary line. An S4 sound was present at the apex, and the aortic second sound was increased. There was a soft (grade I ) early systolic murmur at the apex, without radiation. There was no hepatomegaly or ascites, but trace pretibial edema remained. She was started on a thiazide diuretic for control of the mild edema and hypertension. At this time her thyroid function studies were normal.
This 59-year-old woman was admitted to North Carolina Memorial Hospital on July 15, 1971 for evaluation of heart disease. She had been in good health until three years before admission (except for a gastroenterostomy at age 48, because of peptic ulcer disease) when she developed dyspnea on exertion, orthopnea, ascites and peripheral edema which progressed despite maximal therapy with digitalis and diuretics. She was bedridden for several months before admission with svmDtoms of muscular weakness.
. -
Past history was negative for cardiovascular disease or heart murmurs. She had adult onset diabetes and was being treated with an oral hypoglycemic agent.
On physical examination, she was a cachectic, elderly appearing woman, lethargic but oriented, in mild respiratory distress. Vital signs were: blood pressure, 162/70; pulse, 60 and irregular; weight, 99 pounds; temperature, 98.6O (oral ) ; respiratory rate, 24.
She had no ocular signs of hyperthyroidism. The thyroid gland was not enlarged. The neck veins were distended to the angle of the jaw at 30° elevation, with prominent systolic waves, which could also be seen in the veins of the arms and hands (Fig 3 ) . Examination of the lungs showed dullness and decreased breath sounds at the right base, and basilar rales. There was a hyperactive precordium with a marked right ventricular heave. The apex impulse was 10 cm lateral to the mid-sternal line in the fifth left intercostal space. S1 and Pp were increased. There was a grade II/VI pansystolic murmur at the mitral area radiating to the axilla, and a grade II/VI ~ansvstolic murmur at the left sternal border. The abdomen
was tense with ascites and systolic pulsations were felt in the liver, which had a breadth of 11 cm. There was 4+ edema of the legs to the thighs. There was proximal muscle weakness. See Table 1 for ancillary studies. An echocardiogram (Fig 4 ) showed an enlarged left ventricular chamber with exaggerated movements of the interventricular septum and posterior wall. The stroke volume and ejection fraction were estimated with the use of methods previously established in our laboratory,z and were found to be greatly enlarged over expected normal figures. Right and left cardiac catheterization with left ventricular cineangiography was carried out on July 27 (Table 2 ) .
The angiogram demonstrated severe mitral regurgitation and an enlarged left atrium. Left ventricular end-diastolic pressure was elevated. There was no significant diastolic gradient across the mitral valve. Right-sided pressures were elevated with a slightly elevated pulmonary vascular resistance. Severe tricuspid regurgitation was present, demonstrated by the large CV waves in the right atrium. Cardiac output and index were 8.7 L/min and 6.6 L/min/Mz respectively. Forward stroke volume was 97 ml. The stroke volume no edema, ascites or hepatomegaly, and no signs of left-sided Because of the similarity between this patient and the patient failure. Propylthiouracil was discontinued and she was given in Case 1 thyroid function studies were obtained and the 3.5 mc of 1311 orally. At this time thyroid studies were diagnosis of hyperthyroidism was ma&. She was started on Her hematocrit remains 29 to 30. Lugol's solution 5 drops three times daily and propylthiouracil 150 mg twice daily. She was discharged on August 8,
DISCUSSION
1971. She had lost 13 pounds of edema fluid.
Two months after discharge she was asymptomatic and
Both of these patients were striking in physical had returned to normal activity. Echocardiogram (Fig 4 ) appearance. Both were elderly, cachectic, depressed The calculated diastolic volume is now 148 ml, the end systolic volume has increased to 68 ml, which resulted in a fall in the stroke volume to 80 ml, and a decrease in ejection fraction to 54 percent. women whose most obvious physical finding was anasarca and massive tricuspid regurgitation. They illustrate commonly encountered problems in the diagnosis of apathetic hyperthyroidism. Congestive heart failure and arrhythmias are often present in patients with this syndrome. The precise role of hyperthyroidism in the production of congestive heart failure is not completely understood. The thyrotoxic state has been shown to have a positive inotropic effect on the myocardium3 which is independent of the effect of cat echo la mine^.^ In hyperthyroidism there is a decrease in peripheral vascular resistance5 and an increase in blood volume, even in patients without congestive heart fai1ure.O Several studies have indicated that mild pulmonary hypertension exists in thyrotoxic pat i e n t~.~.~ In a series of patients with hyperthyroidism but without evidence of heart disease Myers and associates7 found elevated pulmonary arterial (PA) and right ventricular (RV) systolic and mean pressures, while the PA and RV diastolic and right atrial mean pressures remained normal. In the patients studies by Bishop and co-workers8 the right ventricular work was elevated which those authors thought consistent with the "general clinical impression that the right ventricle is the more embarrassed in this disease." The increased rightsided pressures are probably due, at least partly, to the increased blood volume and more rapid venous return.
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Tricuspid regurgitation is often seen in severe right ventricular failure, where it is felt to be functional, that is, secondary to right ventricular dilatation, rather than due to primary valvular disease. Therefore with restoration of right ventricular compensation there may be disappearance of the manifestations of tricuspid regurgitation.
The manifestations of tricuspid regurgitation in both patients reported here were of extraordinary degree. In Figure 2 the jugular venous pulse tracing of patient 1 illustrates the enormously exaggerated C and V waves and steep y descent which are characteristic of severe tricuspid regurgitation."' Despite the increased stress on the heart by the various mechanisms listed above, there continues to be controversy over the existence of primary thyrotoxic heart disease.'* On one hand, many workers feel that thyrotoxicosis unmasks clinical heart disease by imposing a stressful burden on hearts whose reserve has previously been compromised in one way or another. On the other hand, some observers have reported congestive heart failure in patients in whom a careful search failed to reveal any of the other common etiologic causes of heart disease. 13 Both patients mentioned in this report had preexisting heart disease, which was made symptomatically apparent by the added stress of hyperthyroidism probably further aggravated by anemia. They were at first judged to have valvular heart disease severe enough to require surgery. Both were refractory to the usual intensive medical therapy . until thyroid disease was discovered and treated. Currently, patient 1 is asymptomatic and has no evidence of valvular disease. Hypertension is her only medical problem Patient 2 still has a murmur of mitral regurgitation, but is completely free of symptoms or signs of congestive failure.
These cases illustrate the extreme hemodynamic effect of thyrotoxicosis when imposed on a background of rather mild preexisting heart disease. 
